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Abstract
Objectives: The objective of this study is to investigate the effects of Salviae Miltiorrhizae Radix hot aqueous extract on
nitric oxide (NO) and prostaglandin E2 (PGE2) production and on 1,1-diphenyl-2-picryl hydrazyl (DPPH) free-radical scav-
enging in macrophages.
Methods: Salviae Miltiorrhizae Radix (300 g) was heated at 100C with distilled water (2 L) for 4 hours. The extract was
filtered and concentrated to 100 mL by using a rotary evaporator, was frozen at 80C, and was then freeze-dried by using a
freezing-drying system. The RAW 264.7 macrophage was subcultured by using 10-㎍/mL lipopolysaccharide (LPS). In order to
evaluate cytotoxicity, we performed (3-(4,5-dimrthylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) (MTT) assays and
measured the cell viability. The NO production was measured by using Griess assays, and the PGE2 production was measured
by using enzyme immunoassays. The antioxidant activity, the 1,1-diphenyl-2-picryl hydrazyl (DPPH) free-radical scavenging
capability, was measured by using the DPPH method.
Results: Cell viability with the 1-, 5-, 25-, 125- and 625-㎍/mL Salviae Miltiorrhizae Radix hot aqueous extract was not
significantly decreased compared to the cell viability without the extract. When 125 and 625㎍/mL of Salviae Miltiorrhizae
Radix hot aqueous extract were used, nitric oxide (NO) production in LPS-stimulated RAW 264.7 macrophages was signifi-
cantly inhibited compared to that in the control group. When 25, 125, and 625 ㎍/mL of Salviae Miltiorrhizae Radix hot
aqueous extract were used, PGE2 production in LPS-stimulated RAW 264.7 macrophages was significantly inhibited
compared to that in the control group. The 125- and 625-㎍/mL Salviae Miltiorrhizae Radix hot aqueous extracts had high
DPPH free-radical scavenging capabilities in RAW 264.7 macrophages.
Conclusion: This study indicates that Salviae Miltiorrhizae Radix hot aqueous extract suppresses NO and PGE2 production
and improves DPPH free-radical scavenging capability. Thus, it seems that Salviae Miltiorrhizae Radix hot aqueous extract
may have an anti-inflammation effect and antioxidant activity.
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Abstract
Objectives: The present study investigated the protective effect of Wattakaka (W.) volubilis leaf extract against strep-
tozotocin (STZ)-induced diabetes in rats.
Methods: Male Wistar rats were divided into five groups (with six rats in each group) and were fed ad libitum. The rats were
fasted for sixteen hours before diabetes was induced by injecting a single dose of 90 mg/kg body weight of STZ in 0.9-
percent normal saline through an intraperitoneal route. The five groups were as follows: Group 1: normal control (saline-
treated), Group 2: untreated diabetic rats, Groups 3 and 4: diabetic rats treated orally with petroleum ether cold
maceration extract (PEME) of W. volubilis (50 and 100 mg/kg body weight), and Group 5: diabetic rats treated orally with
metformin (250 mg/kg body weight). All rats received treatment for 21 days. For the STZ-induced diabetic rats, the blood-
glucose, a-amylase, total protein and alanine transaminase (ALT) levels were measured on days 7, 14 and 21 of the
treatment with PEME of W. volubilis and the treatment with metformin. Histopathological changes in the liver were
examined with hematoxylin-eosin staining. Morphological changes in the liver were also examined with glutaraldehyde
fixation.
Results: The treatments with PEME of W. volubilis and with metformin in experimental rats by oral injections for 21 days
produced reductions in the levels of serum biochemical markers. Histopathology and scanning electron microscopy results
showed that the administrations of PEME of W. volubilis and of metformin suppressed the generation of abnormal liver cells
in the STZ-treated rats.
Conclusion: These results suggest that both PEME of W. volubilis and metformin have a protective effect against STZ-
induced diabetes.
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